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Abstract of J P1 0231 482 

PROBLEM TO BE SOLVED: To obtain a liq. crystal compsn. 
which has a low threshold voltage, an excellent low-temp, 
compatibility, and a wide nematic phase range by mixing the 
first component selected from the group consisting of 
compds. each having a trifluorobenzene ring with the second 
component selected from the group consisting of compds, 
each having F, OCF3 , etc. 

SOLUTION: This compsn. contains the first component 
comprising at least one comp. selected from the group 
consisting of compds. represented by formulas (1-1) to (I-6) 
and the second component comprising at least one compd. 
selected from the group consisting of compds represented by 
formulas (11-1) to (II-4). In those formulas, R is 1-10C alkyl; 
Z1 to Z4 are each independently CH2 CH2 or a single bond; 
ring (A) is trans-1,4-cyclohexylene, etc.; ring (B) is 1,3- 
dioxane-2,5-diyl, etc.; ring (C) is trans-1 ,4-cyclohexylene, 
etc.; X is F, CF3 , OCF3 , CI, etc.; and Y1 and Y2 are each 
independently H or F. 
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[00 2 9] HR3* (II- 1 ) - (II-4) tfXt^Brti 
*^?f- 7?-7>fyhnf7 ( : T NI ) 
<£ -t 5 0 — 1 0 0 'COSEHtwfc 0 , ffi«£ET F T 

ft . *»»tf>S5 1 j£#tf)«JliJWi 3~4 OSSJStfJSF* 
V*U 4 0SS%^^xfti:, ?R B B B 

»fifli^)ffiafc:*itt*ffi»tt3& < »< o #4 

[0030] *ftBMcom2j&ttcr>ffi8&lt6 0— 9 7S 
*%#*f4U\ 6 0 t$Jlfflj£»)«iS 
tcfcft ft ffiifflfeWBK &ft £ i: •? #4 L- < . 4 

< v \ (no <oft-&«rti 2 mwta&nxh ft o 



ant-awr* ft ox'zmz&mi- ft t jsAiaAiKKosKS 

/SOT*** HSjS (III) cr>fcitftocr>mm 

4(22 0S*%1UT#W4 U\ 
[003 1 ] HR5* (IV- 1 ) ~~ (IV-4) 0>fb£* 
Ji, 4atohy7JM-oft£«jT'*£0>"T\ ftt3KAIE 

ft 9, ifciBMSfeWB^iifc** 

i>*)#*L<%\>\ -ffc£ (IV- 1 ) ~ (IV-4) cr>it 

[0032] *«TOOffljS»t=a, W£*8r*> 

toim&Lximi-h £ t ft . 4 fc . 

{4, OCB (Opt i ca 1 1 y Compensat 
edBirefringencelt- Hffl^fflfigfe 

£BjBLT«&S3rtat*tfl£iliSEU liat)fi(rev 
erse twist) Srfi&CgtfTC, ft¥*Stt-ft£* 

6*rcffifflt- ft w &*Uf , &J9Hfc £ titz v vf ftoft^vS 

3t^vStt^^^ Wft Z b ft . 
[003 3] 
HC14] 



(12) 



WBPP 10-231482 



CgHs -CH-CH 2 0-Q-Q-CN 
CH 3 

C 2 H 5 - CH- CH 2 -Q~~0~ CN 



CH 3 



C e H,, -CH-O 



O-CH-C-H, 



(C15) 



(CB15 ) 



(CM21 } 



(CM33 ) 



I 

CH 3 



c3h7 ^O^CI^C^ cM2 ~? H ~ C2M5 



CH 3 



C 2 H 5 



I CM44 ) 



(CM45) 



(CM47) 




C 2 H S 
CH 3 



(CN) 



C 8 H. 



[0034] Attftftii. 

9mftd4fc£tt2nii/r. btftoeyf (p i t c 

h) S&tfflg-fS. fetiX^t'-y^i, TFTffliiJ; 
VTNffl«M«t*M 4 0—2 0 Oxxmcoms 

tf6 — 2 0j«m<?D«Hfc:Wart-4<0*«W4Lv\ ifc, 
S$fTN(Bistable TN)t-Kffl<0^ 

(4. 1. 5—4/zm<oiEffl{=sraprs<o* t »aL^. * 

3K36ffi * aan t r a V \ 
[0035] *ftmzm>&mzti&miymwt. * 

y^co-fettfefgsr^&a Ltyxh^h (GH)t 



•y h- V-i?^ B B B ^«^ (PNLCD) IZitiUZtL&tf 

v ^-^mm^m^mT (pdlcd) mnmuMfc 
Mk.Lxi>mix'Z&. zom. amumm (ecbj 
v*?mmmL (Ds)t- Fffl^^ffl^i: tr 

[0036] 

^. jam n^offlfigjtJ4^T«a%-e^ 

[0037] 
[|S1] 
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ftmW- 10-231482 



R-tAi)-Zi 



Z> HA.)- X 



1 ) 2=^*8^ R - 




3) ~ Z)-,-Zn 


- e* 


Cn H 2n+l 


n — 


C 2 H 4 


2 




nOm — 


COO 


E 






— CF 2 0— 


CF20 



2) aitiljg-fAif-.-fA^ 



4) -x 



-<o>- 

. r F 


B 


— F 
—CI 


— F 

— CL 


B(F) 
B(F,F) 


-OCF 3 
C n H 2n4 .| 


— OCF3 

— n 


-o 


H 






V N 


Py 






/-O 


D 






-o- 


Ch 







5) mm 



Ml 3-H2B(F,F)B(F)-F 
F F 



1593 ]V2-BEB(F,F)-C 

C 3 H 7 -(3- C 2 H 4-<^^-(0^- F CH 3 CH=CHCHjCH 2 -<g>-COO-<^>-CN 

F F 
W2 3-HB(F)TB-2 
F 



[0038] wakmtfLWicon&nT-'-fte. mwA ( t 
ni) . x^^f-^ 7?-*7f -r -ypmrnzA (t sn ) 

2 0*CC*5ttS«fS (t?20) . 2 5*CtCt5ftS®ff^ 
Jfi(An), 2 5X:K*J»t&»«*JI*tt (Ac). 
2 0*Cfct>tt4L#V^ffimfiE (V th ) mJE« 
«p*(V. H . R) «li»tS^it. 2 5°C 

3-HHB (F, F) -F 

2- HHB ( F ) — F 

3- HHB (F) -F 
5-HHB (F) -F 
T NI =1 1 0. 7'C 
T SN <0'C 

7? 20 = 2 5. OmPa • s 
An = 0. 07 7 
V th =2. 32 (V) 
V. H. R=98. 8% 



-2 0°C. -3 0W#*WJ- 3 0 
S L&fftWiWMiTflK Lit . 
[00 39] ifclRWl 

WBBT2 - 2 3 3 6 2 6^fS«0j£ffl{?lj2TBa^$<XT 

15.0% 
28. 4% 
28. 3% 
28. 3% 
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[0040] msmi 

3-DBB ( F , F ) — F 5.0% 
3-H2HB (F, F) -F 7.0% 
5-H2HB (F, F) -F 11.0% 

3- HHB (F, F) -F 10.0% 

4- HHB (F, F)-F 6.0% 
3-HH2B (F, F) -F 12.0% 

5- HH2B ( F , F ) — F 8.0% 
3-HBB (F, F) -F 14.0% 
5-HBB (F, F) -F 14.0% 
3-HHEB (F, F) -F 9.0% 
5-HHEB ( F, F) - F 4.0% 
T NI = 78. 9°C 

T SN <-3 0°C 

?7 20=2 9. 6m Pa ■ s 

An = 0. 0 9 1 

Ae = 9. 6 

V th =l. 52V 

V. H. R=98. 3% 

mtfi± l # v ^ffl«BE*^jN$ < mmmzmAsX* v * [ o o 4 1 1 mmm 2 

3-DHB <F, F) -F 5.0% 

3-DBB (F, F)-F 5.0% 

3-Py BB ( F, F) -F 3.0% 

3-H2HB (F, F) -F 6. 4% 

5-H2HB (F, F)-F 10.1% 

3- HHB (F, F) -F 9. 2% 

4- HHB (F, F) -F 5. 5% 
3-HH2B(F,F)-F 11.0% 

5- HH2B (F, F) -F 7. 3% 
3-HBB (F, F) -F 12.8% 
5-HBB (F, F) -F 12.8% 
3-HHEB (F, F)-F 8.2% 
5-HHEB ( F, F) -F 3.7% 
T NI = 7 5. 8*C 

T SN <-30*C 

V 20= 3 2. 2m Pa ■ s 

An=0. 09 2 

Ae = l 0. 7 

V th =l. 45 

V. H. R=98. 5% 



[0042] mm\3 



3-DHB ( F , F ) — F 3.0% 

3-DBB ( F , F ) — F 3.0% 

3-PyBB (F, F)-F 3. 0% 

3-BPyB (F, F) -F 3. 0% 

3-HPy B ( F, F) -F 3.0% 

3-H2HB (F, F)«F 6.3% 

5-H2HB ( F , F ) — F 9. 8% 

3-HHB (F, F) -F 8.9% 
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[0043] mmm4 



[0044] mmM5 



4- HHB (F, F) -F 
3-HH2B ( F , F) -F 

5- HH2B ( F, F) -F 
3-HBB (F, F) -F 
5-HBB (F, F) -F 
3-HHEB ( F, F) -F 
5-HHEB ( F, F) -F 
T NI = 7 7. 2°C 
T SN <-3 0*C 
7720=32. 8mPa • s 
An = 0. 09 9 

Ae = 1 0. 8 

V t n=l. 43 

V. H. R=98. 5% 

3-DHB (F, F) -F 

3- DBB (F, F) -F 

4- DBB (F, F) -F 
3-HH [D5 678] B (F, F) 

3- H2HB ( F, F) -F 

4- H2HB ( F, F) -F 

5- H2HB ( F, F) -F 
3-HH2B (F, F) -F 
5-HH2B (F, F) -F 
3-HBB (F, F) -F 

3-H [D5678] BB (F, F) 

5-HBB (F, F) -F 

T NI = 7 3. 9°C 

T 5N <-2 0t 

V 20=3 5. 4m Pa ■ s 

An = 0. 089 

Ae = 1 0 . 2 

V th =l. 47V 

V. H. R=98. 5% 



-F 



3-DBB (F 
5-DBB (F 
3-HDB (F 

3- HHB (F 

4- HHB (F 
3-H2HB ( 
3-HH2B ( 

5- HH2B ( 
3-H2BB ( 

3- HHEB ( 

4- HHEB ( 

5- HHEB ( 

2- HBEB ( 

3- HBEB ( 
5-HBEB ( 



, F> -F 
, F) -F 
, F) -F 
, F) -F 
, F) -F 
F, F) -F 
F, F) -F 
F, F) -F 
F, F) -F 
F, F) -F 
F, F) -F 
F, F) -F 
F, F) -F 
F, F) -F 
F, F) -F 



5. 
1 0. 

7. 
1 2. 
1 2. 



4% 
7% 
2% 
5% 
5% 



8. 1% 
3. 6% 



5. 0% 
5. 0% 
5. 0% 
5. 0% 
1 2. 0% 
10.0% 



10. 
1 5. 
1 0. 

6. 

6. 
1 1 . 



0% 
0% 
0% 
0% 
0% 
0% 



5. 
4. 
4. 
1 0. 
5. 



0% 
0% 
0% 
0% 
0% 



12.0% 



7. 

7. 
14. 
1 0. 

3. 

3. 

3. 

5. 



0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 



3. 0% 
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[0045]»J6 



[0046]* 



7-HB (F, F) -F 
T NI = 7 0. 2*C 
T SN <-2 0°C 
t?20=34 . 6mPa • < 
A n = 0 . 083 
Ae = 10. 0 
V th =l. 44V 
V. H. R=98. 4% 



5. 0% 



2- DHB ( F, 

3- DHB (F, 
5-DHB ( F , 

2- DBB (F, 

3- DBB (F, 
5-DBB (F, 

3- H2HB (F 

4- H2HB (F 
3-HBB (F, 
3-HHEB (F 

2- HBEB ( F 

3- HBEB (F 

5- HBEB (F 

2- HHBB ( F 

3- HHBB (F 

4- HHBB (F 
3-HH2BB ( 
T NI = 8 0. 9°C 
T SN <-2 0°C 

V 20= 4 9.4m 
An = 0. 10 0 
Ae= 1 1 . 5 
V th =l. 35V 
V. H. R=98 



F) — F 
F) -F 
F) -F 
F) — F 
F) -F 
F) -F 
, F) -F 
. F) -F 
F) -F 
, F) -F 
, F) -F 
. F) -F 
, F) -F 
, F ) — F 
, F) -F 
, F) - F 
F, F) -F 



Pa 



4% 



3-DHB (F 
5-DHB (F 
3-DBB (F 
5-DBB (F 

3- HHB (F 

4- HHB (F 

3- H2HB ( 

4- H2HB ( 
3-HBB (F 

3- HHEB ( 

4- HHEB ( 

5- HHEB ( 

2- HBEB ( 

3- HBEB ( 
5-HBEB ( 
3-HHB (F 



, F) -F 
, F) -F 
. F) -F 
, F) -F 
, F) -F 
, F) -F 
F, F) -F 
F, F) -F 
, F) -F 
F, F) -F 



F) -F 

F) -F 

F) -F 

F) -F 

F) -F 



5. 0% 
5. 0% 
5. 0% 
5. 0% 
5. 0% 
5. 0% 
12.0% 
10.0% 
15.0% 
10.0% 
3. 0% 
5. 0% 



3. 
3. 
3. 
3. 
3. 



0% 
0% 
0% 
0% 
0% 



) -F 



4. 0% 
3. 0% 

5. 0% 
3. 0% 

10.0% 
5. 0% 

1 2. 0% 

1 0. 0% 
8. 0% 

10.0% 
3. 0% 
3. 0% 
3. 0% 
5. 0% 

3. 0% 

4. 0% 
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[0047] mmms 



[0 048] mm9 



3-H2HB (F) -F 

3-H2BB ( F) -F 

3-HBB (F) -F 

T NI = 75. 2°C 

T SN <-20*C 

V 20= 3 5. 8mP a ■ s 

A n-0 . 089 

Ae = 9. 7 

V th =l. 51 

V. H. R=98. 2% 

3-DHB (F, F) -F 
3-DHB (F, F) -F 
3-DBB (F, F) -F 
3-DBB (F, F) -F 

3- HHB (F, F) -F 

4- HHB (F, F) -F 

3- H2HB (F, F) -F 

4- H2HB (F, F) -F 
3-HBB (F, F) -F 

3- HHEB (F, F) -F 

4- HHEB (F, F) -F 

5- HHEB (F, F) -F 

2- HBEB (F, F) -F 

3- HB (F)EB(F, F) -F 
5-HBEB ( F, F) -F 
2-HHB-CL 

4- HHB-CL 
T NI = 7 8. 6'C 
T SN <-2 0*C 

V 20= 3 6 . 4mPa • s 
An = 0. 09 1 
V th =l. 53V 
V. H. R=98. 3% 



3-DHB (F 
5-DHB (F 
3-DBB (F 
5-DBB (F 
3-HHB (F 

3- H2HB ( 

4- H2HB ( 
3-HBB (F 
3-HHEB ( 

2- HBEB ( 

3- HBEB ( 

5- HBEB ( 
7-HB (F, 

2- HHBB ( 

3- HHBB ( 



, F) -F 
, F) -F 
, F) -F 
, F) -F 
, F) -F 
F, F) -F 
F, F) -F 
, F) -F 
F, F) -F 
F, F) -F 
F , F) -F 
F, F) -F 
F) -F 
F, F) -F 
F, F) -F 



3. 0% 
3. 0% 
3. 0% 



3. 0% 

4. 0% 
4. 0% 

4. 0% 
10.0% 

5. 0% 
1 2. 0% 
1 0. 0% 
14. 0% 
10. 0% 

3. 0% 
3. 0% 



3. 
5. 
3. 
4. 
3. 



0% 
0% 
0% 
0% 
0% 



3. 
3. 
5. 
4. 
7. 
1 2. 



0% 
0% 
0% 
0% 
0% 
0% 



10.0% 
10. 0% 



1 0. 
3. 
5. 
3. 
5. 
4. 
4. 



0% 
0% 
0% 
0% 
0% 
0% 
0% 
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[0049]j»Wl 0 



too 5 0] mmmi i 



[oo5i] mmmi 2 



3-HH2BB (F, F) -F 

7-HB (F) -F 

5-H2B (F) -F 

7-HB-CL 

T NI = 70. 6°C 

T SN <-20*C 

7?20= 3 7 . 8mP a ■ s 

An = 0. 087 

V th =l. 56V 

V. H. R=98. 4% 

3-PyBB ( F, F) -F 
5-Py BB ( F, F) -F 

2- HBEB ( F, F) -F 

3- HBEB ( F, F) -F 
5-HBEB (F, F) -F 
3-H2BB (F, F) -F 
5-H2BB (F, F) -F 
3-HBB (F, F) -F 
5-HBB ( F, F) -F 
IO l-HBBH-5 
3-PyBB-F 

T NI = 73. 9°C 
T SN <-30*C 
An = 0. 137 
Ae = 1 2. 6 
V th =l. 32V 

2- DHB (F, F) -F 

3- DHB (F, F) -F 
5-DHB (F, F) -F 

2- DBB (F, F) -F 

3- DBB (F, F) -F 
5-DBB (F, F) -F 
3-H2BB (F, F) -F 
5-H2BB (F, F) — F 
3-HBB (F, F) -F 
5-HBB (F, F) -F 

1 O l-HBBH-5 

3- Py BB-F 

4- PyBB-F 
T NI = 80. 0*C 
T SN <-30*C 
??20=4 8. 5mP a • s 
An=0. 13 6 

Ae = l 1 . 8 
V th =l. 40V 

3-DHB (F, F) -F 
3-DBB (F, F) -F 



3. 0% 

3. 0% 

3. 0% 

3. 0% 



3. 0% 
3. 0% 
3. 0% 
5. 0% 

3. 0% 
8. 0% 
7. 0% 

30. 0% 
30. 0% 

4. 0% 
4. 0% 



3. 

4. 

3. 

3. 

4. 

3. 
1 0. 
1 0. 



0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 



23. 0% 
22. 0% 
5. 0% 
5. 0% 
5. 0% 



4. 0% 
4. 0% 
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[00 52)1; 



coo 53] mmmi4 



5 — HBCF20B (F) — F 5. 0% 

5-HBCF20B (F) -OCF3 8. 0% 

3-HBCF20B (F, F)-F 7. 0% 

3-HBB (F, F) -F 8. 0% 

5-HBB (F, F) -F 8.0% 

3-HHB (F, F)-F 4.0% 

3- H2BB (F, F)-F 8. 0% 

4- H2BB ( F, F) -F 8. 0% 

5- H2BB ( F, F) -F 8. 0% 
3-HBEB ( F, F) -F 4.0% 

3- HHEB ( F, F) -F 12.0% 

4- HHEB (F, F) -F 4. 0% 

5- HHEB ( F, F) -F 4.0% 
3-HH2BB ( F , F) -F 4. 0% 
T NI = 7 1 . 6°C 

T 5N <-3 0°C 

V 20= 3 2. 3mPa • s 

An = 0. 10 5 

Ae = 1 1 . 3 

Vth=l. 38V 

3-DHB <F, F) -F 5. 0% 

3-DBB (F, F)-F 5.0% 

3-HHB <F, F) -F 5.0% 

3- H2HB (F, F) -F 12.0% 

4- H2HB (F, F)-F 10. 0% 

5- H2HB ( F, F) -F 10.0% 
3-HH2B (F, F) -F 10.0% 
5-HH2B (F, F)-F 8.0% 
3-HBB <F, F) -F 12.0% 
5-HBB (F, F) -F 11.0% 
3-HHB-OCF3 3. 0% 
3-HH2B-OCF3 3. 0% 
5-HH2B-OCF3 3. 0% 
5-HHEB-OCF3 3. 0% 
T NI = 78. 4'C 

T SN <-20°C 

V 20= 3 1 . 9mP a ■ s 

An=0. 089 

Ae = 1 0. 3 

V th =l. 56V 

3-DHB (F, F) -F 5.0% 

3-DBB (F, F) -F 5.0% 

3-HHB (F, F) -F 5.0% 

3- H2HB(F,F)-F 12.0% 

4- H2HB (F, F) -F 10.0% 

5- H2HB ( F, F) -F 10.0% 
3-HH2B (F, F) -F 14. 0% 
5-HH2B (F, F) -F 10.0% 
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[0054] mmmi 5 



[00 5 5] mmmi e 



3-HBB ( F , F ) — F 12.0% 

5-HBB (F, F) -F 11.0% 

3-PyBB-F 3. 0% 

5-PyBB-F 3. 0% 

T NI = 7 8. 2*C 

T SN <-2 0t 

V 20=3 4. OmPa ■ s 

An = 0. 098 

Ae=l 1 . 3 

V th =l . 43V 

3-H2GB ( F, F) -F 8.0% 
3-HGB (F, F)-F 10.0% 
3-HHB (F, F) -F 9.0% 
3-H2HB ( F, F) -F 8. 0% 

5-H2HB (F, F)-F 8. 0% 

3-HBB (F, F) -F 11.0% 
5-HBB (F, F) -F 20.0% 
3-H2BB(F,F)-F 10.0% 
5-HHBB (F, F) -F 3.0% 
5-HHEBB-F 2. 0% 

3-HH2BB (F, F) -F 3. 0% 

1 0 l-HBBH-4 4. 0% 

1 0 l-HBBH-5 4. 0% 

T NI = 95. 6°C 
T SN <-20*C 
7720 = 3 5 . 8m Pa ■ s 
An = 0. 1 1 0 
Ae=9. 7 
V th =l. 43V 
V. H. R=98. 4% 

2- HEB-F 2. 0% 

3- HEB-F 2. 0% 
5-HEB-F 2. 0% 
5-HGB (F, F) -F 14.0% 

2- HBB (F ) -F 6.0% 

3- HBB (F ) -F 6.0% 
5-HBB (F ) -F 10.0% 

2- H2BB (F) -F 9. 0% 

3- H2BB (F) -F 9. 0% 
3-HBB (F, F) -F 2 5.0% 
5-HBB (F.F)-F 5.0% 
1 0 l-HBBH-4 5. 0% 
1 0 l-HBBH-5 5. 0% 
T NI = 93. 8*C 

T SN <-20*C 
V 20 = 3 3 . 6m Pa • s 
An = 0. 12 6 
Ae=8. 0 
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V th =l. 49V 

V. H. R=98. 3% 



[ 0 0 5 6 ] §ft 



coo 57] mmmis 



[0058]gaSWl9 



5-GHEB (F 
3-H2HB (F 
5-H2HB ( F 

3- HHB (F, 

4- HHB (F, 
3-HH2B ( F 

5- HH2B (F 
3-HBB (F, 
5-HBB (F, 

3- HBEB ( F 

4- HBEB ( F 

5- HBEB ( F 

3- HHEB (F 

4- HHEB (F 
T NI = 80. 1*C 
T SN <-20°C 

V 20=3 2. 5 m 
An=0. 092 
Ae = 1 1 . 5 
V th =l. 60V 
V. H. R=97 



, F) -F 
, F) -F 
, F) — F 
F) -F 
F) -F 
, F) -F 
, F) -F 
F ) -F 
F ) -F 
, F) -F 
, F) -F 
, F) -F 
, F) -F 
. F) -F 



Pa 



9% 



5-H2GB (F, F) -F 
7-HB (F, F) -F 

3- H2HB ( F, F) -F 

4- H2HB ( F, F) -F 

5- H2HB ( F, F) -F 

3- HHB (F, F) -F 

4- HHB (F, F) -F 
3-HH2B (F, F) -F 

5- HH2 B ( F, F) -F 

3- HHB (F, F) -F 
5-HHB (F, F) -F 
T NI = 7 5. 1°C 
T SN <-20°C 

7720 = 26 . 7mPa • s 
An=0. 088 
Ae=8. 8 
V th =l. 53V 
V. H. R=98. 2% 

4- H2GB (F, F) -F 

4- HGB (F, F) -F 

5- GHEB ( F, F) -F 
7-HB (F, F) -F 
3-H2HB ( F, F) -F 
3-HHB (F, F) -F 



3. 0% 

7. 0% 

8. 0% 
10.0% 



5. 

9. 

9. 
1 5. 
1 5. 

2. 

2. 

2. 



0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 



10. 0% 
3. 0% 



6. 0% 
3. 0% 
1 2. 0% 
10. 0% 



1 0. 

5. 



0% 
0% 



5. 0% 
15.0% 
1 0. 0% 
1 2. 0% 
12.0% 



10.0% 
5. 0% 
3. 0% 
5. 0% 
12.0% 
10.0% 



(22) 
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3-HBB (F, F) -F 10.0% 

3- HHEB (F, F) -F 10. 0% 

4- HHEB (F, F) -F 3. 0% 

2- HBEB (F, F) -F 3. 0% 

3- HBEB (F, F)-F 5. 0% 

5- HBEB ( F, F) -F 3.0% 
3-HGB (F, F)-FF 15.0% 
3-HHBB (F, F)-F 3. 0% 
5-HHHB ( F, F) -F 3.0% 
T NI = 7 2. 6*C 



T 5N <-20°C 

V 20=3 0. 9mPa • s 

An-0 . 083 

Ae = 14. 2 

V th = 0. 91V 

V. H. R=98. 1% 

[00 59] 



(23) 



10-231482 





ttOTU 


&ttzm i 


mmm2 


ni&m3 




MM 5 




Tni CCD 


110.7 


78.9 


75.8 


77.2 


73.9 


70.2 


80.9 


T 3N CC3 


< 0 


< -30 


< ^30 


< -20 


< -20 


< -20 


< -20 


7720 (mPas) 


25.0 


29.6 


32.2 


32.8 


35.4 


34.6 


49.4 


An 


0.077 


0.091 


0. 092 


0.099 


0.089 


0. 083 


o. too 


Vth CV} 


2.32 


I. 52 


1.45 


1.43 


1.47 


1.44 


1.35 


V.H.R C«) 


98.8 


98.3 


98.5 


98.5 


98.5 


98.4 


98.4 





mmmi 










JMM12 


££S#113 


Tni OC) 


75.2 


78.6 


70.6 


73.9 


80.0 


71.6 


78.4 


T 3N OC) 


< -20 


< -20 


< -20 


< -30 


< -30 


< -30 


< -20 


7720 (nPa-s) 


35.8 


36.4 


37.8 




48.5 


32.3 


31.9 


An 


0.089 


0.091 


0.087 


0.137 


0. 136 


0. 105 


0.089 


Vth (V) 


LSI 


1.63 


1.56 


1.32 


L.40 


i. 38 


1.56 


V.H.R (9© 


98.2 


98.3 


98.4 













X1M14 


*MfWl5 


mm i6 






SBM19 


Tni CO 


78.2 


95.6 


93.8 


80.1 


75.1 


72.6 


TflN CC) 


< -20 


< -20 


< -20 


< -20 


< -20 


< -20 


7720 (mPa-a) 


34.0 


35.3 


33.6 


32.5 


26.7 


30.9 


An 


0.098 


0.110 


0.126 


0.092 


0.088 


0.0B3 


Vth CV) 


1.43 


1.43 


1.49 


1.60 


1.53 


0.91 


V.H.E C%) 




98.4 


98.3 


97.9 


98.2 


98.1 



[0060] n cr>w& £ ffitz LKtifih . ft i,z , L * v MlfltfftfVhS 

BHt J: . AM - LC Dffl%nMI&ftfc:*tf>6ft.*a $ B B H *i£%£ffi{rt'# & . 



[tgffiBJ ¥J£1 O^IJ? 1 4H [ttEtrftlSQe 

[«IE*r««»& 3 BJffl« [0054] HSfetfiJ 1 5 
CffljEM*iIB=gr] 00 54 

3 — H 2 D_B ( F , F ) — F 8.0% 

3-HDB ( F , F ) — F 10.0% 

3-HHB (F, F) -F 9.0% 

3-H2HB ( F, F) -F 8.0% 

5-H2HB (F, F) -F 8. 0% 

3-HBB (F, F) -F 11.0% 



(24) 
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[#ME2] 

miEttm.mm.%,] 

[«IE*f*BB*] 00 5 5 



hhje*i*jbb*] 0056 



5-HBB (F, F) -F 

3-H2BB (F, F) — F 

5-HHBB (F, F) -F 

5-HHEBB-F 

3-HH2BB (F, F) -F 

10 1 -HBBH-4 

10 1 -HBBH-5 

T NI = 9 5. 6'C 

T SN <-2 0°C 

7720=34. OmPa • s 

An = 0. 110 

Ae = 9. 7 

V th =l. 43V 

V. H. R=98. 4% 



2- HEB-F 

3- HEB-F 
5-HEB-F 
5-HD.B (F, F) -F 

2- HBB (F) -F 

3- HBB (F) -F 
5-HBB (F) -F 

2- H2BB ( F) -F 

3- H2BB (F) -F 
3-HBB (F, F) -F 
5-HBB (F, F) -F 
10 1 -HBBH-4 

1 0 1 -HBBH-5 

T N i = 9 3. 8°C 

T SN <-2 0°C 

7720=3 3. 6mPa • s 

An = 0. 12 6 

Ae =8. 0 

V th =l. 49V 

V. H. R=98. 3% 



20. 0% 
10. 0% 
3. 0% 

2. 0% 

3. 0% 

4. 0% 
4. 0% 



[«IE|*1^] 
[0055] 



mm I 6 

2. 0% 

2. 0% 

2. 0% 

14. 0% 

6. 0% 

6. 0% 

10.0% 

9. 0% 

9. 0% 

25. 0% 

5. 0% 

5. 0% 

5. 0% 



[lilEF*!^] 

[00 56] HSfetflJl 7 



5 


-DHEB (F, F) 


-F 


3. 


0% 


3 


-H2HB (F, F) 


-F 


7. 


0% 


5 


-H2HB (F, F) 


-F 


8. 


0% 


3 


-HHB (F, F) - 


F 


1 0. 


0% 


4 


-HHB (F, F) - 


F 


5. 


0% 


3 


-HH2B (F, F) 


~F 


9. 


0% 


5 


-HH2B (F, F) 


-F 


9. 


0% 


3 


-HBB (F, F) - 


F 


1 5. 


0% 


5 


-HBB ( F , F) - 


F 


1 5. 


0% 


3 


-HBEB ( F, F ) 


-F 


2. 


0% 
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[#f£*§IE4] 
[«E*r«iRB£,] 



0057 



[^MffiE5] 



0058 



4- HBEB (F, F ) — F 

5- HBEB (F, F) -F 

3- HHEB (F, F) -F 

4- HHEB (F, F) -F 



NI ' 



■8 0. 1*C 



T SN <-2 0"C 

t? 20=3 2. 5mPa • i 

An = 0. 09 2 

Ae=l 1 . 5 

V tb =l. 60V 

V. H. R=9 7. 9% 



5-H2D.B ( F, F) - F 
7-HB (F, F) -F 

3- H2HB ( F, F) -F 

4- H2HB ( F, F) -F 

5- H2HB (F, F) -F 

3- HHB (F, F) -F 

4- HHB (F, F) -F 
3-HH2B (F, F) -F 

5- HH2B (F, F) -F 
3-HHB (F, F) -F 
5-HHB (F, F) -F 
T NI = 7 5. 1*C 
T SN <-2 0'C 

7?20=2 6. 7mPa • s 
An = 0. 088 
Ae=8. 8 
V th =l. 53V 
V. H. R=98. 2% 



2. 0% 

2. 0% 
10. 0% 

3. 0% 



[jeers i 

[0057] mmmi 8 

6. o% 



3. 
12. 
10. 
1 0. 

5. 

5. 
1 5. 
1 0. 
1 2. 
1 2. 



0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 



[0058] mmmi 9 



4 


-H2DB (F, F) 


-F 


10. 


0% 


4 


-HDJB (F, F) - 


F 


5. 


0% 


5 


-DHEB (F, F) 


-F 


3. 


0% 


7 


-HB (F, F) -F 




5. 


0% 


3 


-H2HB ( F, F) 


-F 


1 2. 


0% 


3 


— HH B ( F , F) - 


F 


1 0. 


0% 


3 


-HBB (F, F) - 


F 


1 0. 


0% 


3 


— H HE B (F, F) 


-F 


1 0. 


0% 


4 


— HHE B (F, F) 


-F 


3. 


0% 


2 


-HBEB (F, F) 


-F 


3. 


0% 


3 


-HBEB (F, F) 


-F 


5. 


0% 


5 


-HBEB (F, F) 


-F 


3. 


0% 


3 


— H D_B (F, F) - 


F_ 


1 5. 


0% 


3 


-HHBB ( F, F) 


-F 


3. 


0% 


5 


-HHHB ( F, F) 


-F 


3. 


0% 
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T NI = 7 2. 6*C 

T SN <-2(TC 

77 20=30. 9m Pa • s 

An = 0. 083 

Ae = 14. 2 

V th =0. 91V 

V. H. R=98. 1% 



